Methods-Data were collected from the lift ticket records and from ski patrol injury reports for one season, November to May 1991-2.
Results-There were 720 066 skier and snowboarder day visits counted by the mountain's lift ticket records, with a total of 2092 injury reports (incidence 2-91 per 1000 day visits). Of those with significant injuries (those requiring physician care), 1210 (58%) were male. The highest injury rate was among children (age 7-12) and teens (age [13] [14] [15] [16] [17] with incidences of 3-18 and 3-34 significant injuries per 1000 skier days, respectively. Head and face injuries constituted 17% and 22% of injuries, respectively in these groups. Overall 22% of head and face injuries were severe enough to cause loss of consciousness or clinical signs of concussion. This was the body region injured most frequently in males. For females over 7 years of age, the knee was the most common site of injury. For youths, the incidence of injuries during school organized activities was 25% higher than during other outings. Conclusions-The vulnerability of school group participants suggests special education is warranted. The high incidence of head injuries, particularly among young males, needs to be addressed. In light of the high proportion of this group who already wear helmets, the role of helmets in both protection and possible causation of head injury needs objective research.
As skiing and snowboarding become more popular, the number ofpeople injured rises and effective injury prevention strategies become increasingly necessary. Some injuries from these winter sports are severe, resulting in spinal cord injuries, significant head trauma, and even death. To begin the process of developing a scientifically based ski injury prevention program, we conducted a study of all injuries reported to the ski patrol during one complete ski season at Blackcomb Mountain, Canada. Blackcomb is a large resort that attracts skiers and snowboarders from all over the world because it has the greatest vertical rise in North America and has trails for all levels of skier.
Methods
This study is a descriptive analysis of injuries reported to the ski patrol over a single complete winter ski season (22 November 1991 to 24 May 1992). All injury reports (IRs) (for significant injuries requiring referral to a physician for medical care) and minor treatment forms (MTFs) (for incidents requiring only first aid attention) completed by the Blackcomb ski patrol over this period were reviewed. IRs and MTFs were crossed referenced with the ski patrol dispatcher's log to ensure that all had been obtained.
Nine of the fields recorded on these forms were deemed to be factors that might affect the type or incidence of injuries. The variables that were tabulated are: age, gender, skier ability (self report), equipment status (owned, rented, borrowed), snow conditions, weather conditions, time of day, self reported cause of incident, and description of injury.
Age specific lift ticket sales data were collected. Because of the introduction of computerized methods of documenting skier admission to the mountain, these data were available and provide an accurate denominator: all multiuse tickets and season's passes are bar coded and computer scanned at the time of use; unused tickets and foot passengers were excluded; and two half day tickets were combined to give one skier visit to decrease the effect of shorter days being skied by young or older groups. Age groups identified by ticket sales were: tot (0-6 years), child (7-12 years), youth (13-17 years), adult (18-64 years) , and young at heart (65 + years).
Data analysis was conducted using Systat 5.2' and QuattroPro 6.0; x2 tests were conducted where appropriate.
Results
During the 1991-2 ski season, there were 720 066 skier and snowboarder day visits based on the mountain's lift ticket records. (Foot passengers were excluded and two half day passes were counted as a single day visit.) A total of 1530 IRs and 562 MTFs were completed by the ski patrol. The total injury rate was 2 91 incidents per 1000 day visits (IRs plus MTFs), and the significant injury rate was 2 12 per 1000 day visits (IRs only). Because there are no lift ticket data on gender, we were unable to determine injury incidence rates by gender, although males sustained 580o of the 2092 injuries.
One hundred and fifty six of all injuries reported involved snowboarders (87 reports failed to specify whether snowboarding or skiing was involved). Although no data could be collected on numbers of skiers compared with snowboarders, we estimated that 5 % were snowboarders in the 1991-2 season. This is based on previous reports of 1-2% of users being snowboarders before 1990,2 and present estimates by the Blackcomb ski patrol of 15%.
Thus, the percentage of all injuries that involved snowboarders, approximately 7.50, is higher than expected. Table 1 summarizes the lift ticket, IR, and MTF data. Children (age 7-12) and teens (age [13] [14] [15] [16] [17] were at the greatest risk of injury (3-18 and 3 34 significant injuries per 1000 skier days). Children and teens suffered a disproportionate number of injuries: they constitute 20% of the skiers/snowboarders over the period studied, but suffered 29% of the injuries (x2 = 115, df = 1, p<O 001).
The most frequently injured body regions were the head or face (2605% of all injuries in males), and the knee (30o of all injuries in females). The figure presents the percentage of injuries to a particular body region by age and gender. Head and face injuries, and shoulder injuries, were more common among males (X' = 22, df = 1, p<0 001 for head and face injuries), whereas knee injuries were significantly more common among females (X2 = 27, df = 1, p < 0 001). Table 2 
